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CHAPTER 13 
CLIMATE-RELATED IMPACTS IN THE UNITED STATES 
DURING THE 1982-83 EL NINO 
D.A. Wilhite, D.A. Wood, and S.J. Meyer 
Center for Agricultural Meteorology and Climatology, University of Nebraska-Lincoln {U.S.A .} 
Introduction 83. Many of these impacts have been 
rightly or wrongly attributed to El 
Nino. The impacts of the summer 
drought and heat wave in the central 
United States and the decline of the 
fishing industry along the north-
western coast of the United States are 
discussed in greater detail. 
This chapter documents climate-
related impacts that occurred in the 
United States (Fig. 13.1) during 1982-
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Fig. 13.1 United States of America. 
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General Climate-
Related Impacts of the 
1982-83 EI Nino in the 
United States 
Five events appear to be the most 
noteworthy: (1) the occurrence of 
Hurricane Iwa in the Hawaiian Is-
lands; (2) severe winter storms, high 
winds, and flooding along coastal 
areas of California, Oregon, and 
Washington; (3) storms and flooding 
on the Gulf Coast and in Midwest 
states; (4) warm winter in the eastern 
portion of the nation; and (5) summer 
drought and heat wave over a large 
portion of the country. The several 
significant climatic events that occur-
red before November 1982 (for exam-
ple, a cool August throughout most of 
the nation, especially the Midwest 
and Northeast), are not discussed 
here. 
Hurricane I wa 
Beginning in the fall of 1982, in 
association with El Niiio, there occur-
red an eastward shift in the area 
where tropical storms in the Pacific 
are formed. As a result, six major 
tropical cyclones struck French 
Polynesia from December 1982 to 
April 1983. It has also been suggested 
that the path that Hurricane Iwa took 
in late November 1982 may have 
been a consequence of these shifts. 
Iwa struck Hawaii from the south-
west and was the first hurricane to hit 
the islands directly in 23 years, caus-
ing an estimated $234 million in 
damage, mostly to property ($200 
million), and one death (UPI News, 
August 2, 1983). In addition, 7,000 
people were evacuated from their 
homes, and Waikiki Beach hotels 
were also heavily damaged (L.A. 
Times, November 26, 1982). 
Substantial impacts also occurred 
in Hawaii's agricultural sector, parti-
cularly to sugar cane fields and or-
chards. Also, 94% of the electrical 
power users on Oahu were affected 
and more than two weeks were need-
ed to restore power to all of the 
islands (NOAA/NESDIS, 1983). Three 
islands-Kauai, Nihau, and Oahu-
were declared major disaster areas by 
President Reagan. 
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West Coast flooding 
As the winter of 1982-83 
developed, a second series of extreme 
weather events occurred, this time 
along the West Coast. These storms 
were attributed to a series of 
meteorological and oceanographic 
events including high ocean tempera-
tures near the equator, low ocean 
temperatures farther north and ab-
normally strong winds aloft (L.A. 
Times, March 2, 1983). The 
southward movement of the westerly 
winds resulted in frequent storms, 
first in northern and central Cali-
fornia, and then, as the winter pro-
gressed, in southern California, 
Oregon, and Washington. The jet 
stream, normally at about 400N along 
the Pacific Coast, had dropped south-
ward to about 30 o N, resulting in a 
shift in the normal storm track, driv-
ing storms into southern California. 
The exact cause of the shift was not 
known, but many attributed it to El 
Niiio (e.g., Wooster and Fluharty, 
1985). 
The most severe storms occurred in 
December, January, and March, 
causing extensive damage to coastal 
shorelines and property; erosion and 
flooding of farmland; mudslides and 
rockslides; damage to highways; and 
losses in agricultural production, par-
ticularly in small grain crops, vege-
tables, and fruit quality. Fruit and 
vegetable prices increased substan-
tially in response to the impact of 
these storms. 
During March 1983, a series of 
storms in southern California 
resulted in an estimated $200 million 
in agricultural damage. Nearly 10,000 
homes were also affected by mud-
slides and about 1,000 businesses 
were damaged or destroyed. Los 
Angeles rainfall from January to early 
March was 23 centimeters above nor-
mal, and March 1983 was the wettest 
March in Los Angeles since 1884. In 
early March, 33 California counties 
qualified for special federal 
assistance (L.A. Times, March 4, 
1983). The California Coastal Com-
mission, in response to the impacts 
associated with the winter storms of 
1982-83, suggested that the governor 
appoint a panel to study the damage 
resulting from the storms and recom-
mend changes in coastal building 
policies and highway construction 
(L.A. Times, March 13, 1983). 
Gulf Coast and Midwest 
storms and flooding 
Heavy rains and snows across the 
Gulf states and parts of the Midwest 
had extensive impacts during 1982 
and 1983. The first storms were con-
fined primarily to the Gulf states of 
Louisiana and Mississippi, extending 
northward into Arkansas, Missouri, 
Illinois, and Iowa. These storms 
began in early December 1982 and 
resulted in the deaths of eight persons 
in Illinois and two in Arkansas. Dur-
ing this same period, dams in the 
southern Mississippi Valley were 
weakened by heavy rains of more 
than 23 cm in two days. Thousands of 
people had to be evacuated through-
out the affected area (Chicago 
Tribune, December 4, 1982, 8). 
Rainfall in Illinois during the first 
three days of December was nearly 
three times the normal amount for 
the entire month (Chicago Tribune, 
December 4, 1982). Flooding con-
tinued into mid-December in Illinois; 
34 counties were declared state 
disaster areas (Chicago Tribune, 
December 18, 1982), and 22 counties 
were designated as federal disaster 
areas (Chicago Tribune, December 12, 
1982). The impact ofthese December 
storms was primarily in the form of 
severe soil erosion on farmland and 
damage to hay and other forages, as 
well as substantial property damage, 
especially to farm buildings, roads, 
and bridges. Flood damage in Illinois 
was estimated at $100 million 
(Chicago Tribune, December 12, 
1982). 
Heavy rains and flooding recurred 
in Mississippi and Louisiana during 
April and May 1983. In the Missis-
sippi Valley, rivers were at near-
record levels as floodwaters affected 
nearly 100,000 homes and blocked 
about 150 major roads. In New 
Orleans, almost 75% of the city's 
streets were about one and one-half 
meters under water (Chicago Tribune, 
April 7 and 8, 1983). Officials in 
Mississippi and Louisiana estimated 
that damages could reach $350 
million (Chicago Tribune, April 11, 
1983). The agricultural sector was the 
most seriously affected by the ex-
cessive rainfall and consequent 
flooding in Louisiana and Mississippi. 
During April more than 100,000 
poultry and 1,000 cattle died as a 
result of storms. In May, 17% of the 
cotton crop was lost and approx-
imately 120,000 hectares of farmland 
were flooded (NOAA/NESDIS, 1983) . 
Total losses resulting from storms in 
this area between December 1982 
and May 1983 were estimated at $1.1 
billion ($900 million in property 
damage, $200 million in agriculture), 
and more than 50 persons were killed 
(Simon, 1983). 
Warm winter in East 
The warm winter of 1982-83 over the 
eastern United States is another in the 
series of major climatic events that 
occurred in 1982-83 and had signifi-
cant societal impacts . During 
December 1982, temperatures were 5 
to 10°F (2.8 to 5.6°C) above normal, 
reducing energy demands consid-
erably. This pattern continued into 
January, with most of t~e country 
east of the Rocky Mountams expen-
encing temperature conditions much 
above normal. Impacts were mainly 
positive, such as a continued reduc-
tion in heating demand, reduced 
temperature-related livestock stress, 
and reduced snow removal require-
ments for municipal governments. It 
has been estimated that the mild 
winter saved American consumers 
approximately $2.5 billion in reduced 
heating costs (UPI, May 4, 1983). 
Negative impacts were primarily. ~x­
perienced by ski resorts and by utilIty 
companies because of lost revenue 
(NOANNESDIS,1983) . 
Summer drought 
and heat wave 
A summer drought and heat wave 
began in mid-July 1983 over a large 
portion of the nation. These hot and 
dry conditions followed a rather cool, 
wet spring for a portion of the nation. 
The drought and heat wave that e~­
sued persisted through September m 
the Corn Belt and Great Plains states. 
The impacts of this drought and heat 
wave are discussed in more detail in 
the next section. 
Impact of the Summer 
Drought and Heat 
Wave, July-September 
1983 
Extremely warm temperatures and 
below-normal rainfall occurred 
throughout most of the count!)', 
beginning in mid-July 1983 (FIg. 
13.2). The area east- of the Rocky 
Mountains was most severely af-
fected. These conditions were an 
abrupt change from the cool and ex-
tremely wet conditions experienced 
during the spring and early summer 
months throughout most of the Plains 
states and in the Corn Belt. Because 
of the coincidence of these hot and 
dry conditions with critical devel-
opmental stages for corn, soybeans, 
sorghum, and cotton, this relatively 
short-term event caused a significant 
reduction in yields. 
As hot and dry conditions contin-
ued through July, revised yield 
estimates projected losses of approxi-
mately $3 billion for corn, .$~80 
million for cotton, and $670 mIllIon 
for soybeans (NOAA/NESDIS, 1983). 
The combination of the drought and 
government programs already in pro-
gress to encourage farmers not to 
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cultivate crops in surplus reduced the 
U.S. corn harvest to its lowest level 
since 1974. This resulted in higher 
food prices for consumers. 
The drought and heat wave contin-
ued through the month of August and 
into September in the Great Plains, 
Corn Belt, and Middle Atlantic states 
(Fig. 13.2). The northern Plains states 
experienced their second warmest 
August in more than 50 years. On 
September I, estimates of crop yields 
showed that corn production was 
now expected to be 50% below 1982 
levels. Losses were estimated to be 
$5.5 billion. Soybean losses in 1983 
were projected at $3.4 billion; 
sorghum, $500 million; and tobacco, 
$1.1 billion. To mitigate drought-
induced losses, states put political 
pressure on the federal government 
to provide assistance to affected 
farmers. 
Other impacts associated with the 
drought and heat wave of 1983 ap-
peared in the health and energy sec-
tors. By late July, 180 deaths had 
been attributed to the heat wave 
(Chicago Tribune, July 27, 1983) . ~y 
late August this number had m-
creased to more than 200 (Chicago 
Tribune, August 25, 1985) . Energy 
consumption for cooling increased 
Hurricane and Heavy Rains 
Fig. 13.2 Areas affected by heat and drought and by hurricanes during August 
1983 {NOAAINESDIS, 1983}. 
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dramatically in the period from mid-
July through mid-September because 
temperatures were much above nor-
mal. Illinois, for example, reported its 
hottest and driest summer since the 
mid-1950s (Chicago Tribune, August 
26, 1983). From the last three weeks 
of July through the first two weeks of 
August, Americans spent more than 
$3.3 billion in air conditioning 
(energy costs) (Chicago Tribune, 
August 9, 26, 1983), about $1 billion 
above normal. 
The Disruption 
of Northwest Coast 
Fisheries 
El Nino was blamed for the disap-
pearance or reduced numbers of cer-
tain species, displacement of others, 
and, in some cases, increased num-
bers of some species. The greatest 
declines in the Northwest Coast 
fisheries during the 1982-83 El Nino 
were associated with salmon. Com-
mercial fishermen in Washington 
reported catches down more than 
50% from expected numbers (Port 
Angeles, Washington, Daily News, 
September 10, 1983). The number of 
salmon caught off the coast of Oregon 
was also greatly reduced. 
The disruption of the salmon fish-
ery along the coast of Washington, 
British Columbia, and Alaska 
resulted in considerable conflict 
among commercial fishermen. A trea-
ty signed in 1937 between U.S. and 
Canadian fishermen resulted in a 
50-50 sharing of sockeye salmon 
returning to the Fraser River through 
the Strait of Juan de Fuca (Seattle 
Times, September 5, 1983). In normal 
years nearly 80% of the sockeye 
follow this route (Seattle Post-
Intelligencer, August 19, 1983). In 
1983, however, nearly all of the 
sockeye returned to the Fraser River 
through Johnstone Strait along the 
west coast of Vancouver Island, stay-
ing entirely within Canadian waters. 
Because U.S. fishermen cannot fish 
within Canadian waters, the result 
was bountiful catches for Canadian 
fishermen and severely reduced 
numbers for U.S. fishermen. Con-
flicts were equally intense between 
Canadian and Alaskan fishermen. 
This debate over the proper use and 
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control of the salmon fishery con-
tinued well into 1984. 
Income for Northwest Coast fisher-
men was sharply reduced during 
1983, particularly for salmon fisher-
men. It was reported that the average 
commercial fisherman's income dur-
ing 1983 was $1,318, down from the 
1977 -82 average of $13,258 (Seattle 
Times, November 24, 1983). The 
governor of Washington, along with 
other political leaders from the 
region, responded by requesting 
federal assistance in the form of low-
interest loans to the salmon industry, 
justifying the request by citing 
NOAA's claim that El Nino was 
responsible for the disastrous salmon 
season (Seattle Times, November 24, 
1983). The total impact of El Nino, or 
warm ocean temperatures, on Wash-
ington's fishing industry was 
estimated at $400 million (New York 
Times, December 17, 1983). 
Migration patterns and the timing 
of these movements were also dis-
rupted for other fish during 1983. 
Anchovies were found farther north 
and were more widely scattered than 
in previous years. There were also 
northward extensions of the bonito 
barracuda, red crab, pop eye catalufa, 
and bocassio (Finley, 1983). Coho and 
pink salmon began moving up the 
spawning streams in Alaska a month 
or so early, reportedly because of 
water temperatures that were higher 
than normal (Seattle Times, June 20, 
1983). The change in sea temperature 
had a pronounced effect on young 
Coho salmon runs between 
Monterey, California, and Puget 
Sound (Herald, August 29, 1983). 
Numerous other species were af-
fected in a similar manner. 
Warmer than normal sea tempera-
tures had a positive impact on the fish 
populations of some species along the 
West Coast. For example, albacore 
tuna was projected to be more abun-
dant, as were oysters. The yellowfin 
tuna was harvested in record num-
bers off the coast of San Diego (UPI, 
August 17, 1983). Alaskan salmon 
fishermen experienced a bountiful 
year, at the expense of their neigh-
bors to the south. 
Bird populat;.ons were directly af-
fected by changes in the size, 
numbers, and species of fish along 
the West Coast. These changes were 
reportedly caused by disruptions of 
normal food sources which, in turn, 
affected nesting habits. Puffins, cor-
morants, and gulls declined in 
numbers (Port Angeles, Washington, 
Daily News, September 10, 1983) and 
terns, brown pelicans, and frigates 
migrated to new nesting grounds in 
the Northwest (Seattle Times, August 
25, 1983). 
Summary and 
Conclusions 
Climate-related impacts attributed 
to the 1982-83 El Nino were global in 
extent. The consequences of these 
events were of staggering economic 
dimensions. In this paper, we have 
discussed the economic impacts of 
prominent climatic events that occur-
red in the United States between the 
fall of 1982 and the winter of 1983-84. 
These are: (1) Hurricane Iwa, the first 
hurricane to strike the Hawaiian 
Islands in 23 years-damage esti-
mated at $234 million; (2) severe 
storms along the West Coast and 
associated high winds, coastal ero-
sion, and flooding - damages and 
losses of several hundred million 
dollars; (3) heavy rainfall and 
flooding along the Gulf Coast states 
and in the Midwest - damages and 
losses in excess of $1 billion; (4) the 
warm winter of 1982-83 over most of 
the nation-consumer savings of $2.5 
billion through reduced heating costs; 
(5) summer drought and heat wave of 
1983-crop losses of $10-12 billion. 
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